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(There is an amendment. ) 

[Problems to be Solved by the Invention] 

maintenance workability and space-saving of addition pump it 
improvesconsiderably. 

[Means to Solve the Problems] 

driving force where proximity it arranges rotating shaft of pair 
parallel.cylinder block which is formed in rotating shaft and 
integral, providing the gear mechanism in respective outer 
perimeter, it connects mutually, from rotary driving 
mechanism gives to rotating shaft of one side through gear 
mechanism.transmitting to rotating shaft of other, casing of 
slanted sheet Formula 2 connected piston pump which drives 
pump of 2 reams simultaneously, As slanted sheet side is 
surrounded with housing, in order tosurround port plate side 
with cover 44, it mounts addition pump 60a. 60b of plural 
respectively in portion of cover 44, in regard to extensionof 
each rotating shaft in multiple piston pump which is formed, 
try to operateaddition pump 60a. 60b parallel proximity with 
each rotating shaft of 2 connected piston pump which are 
ananged. 


38 36a 


48 m 
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Claims 

urn® i] 


[Claim(s)] 
(Claim 1] 
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[If*® 3) 
Specification 

immmuwm 
[0001) 


20004-11 

proximity it arranges rotating shaft of pair parallel, these 
rotating shaft and cylinder block which is formed in integral, 
it provides gear mechanism in therespective outer perimeter 
and connects mutually, driving force which from rotary 
driving mechanism is given to rotating shaft of one side 
through aforementioned gear mechanism, transmitting to 
rotating shaft of other, it consists of theslanted sheet Formula 
2 connected piston pump which drives pump of 2. 
reamssimultaneously. As slanted sheet side is surrounded with 
housing, in order tosurround port plate side with cover, 
forming casing of this slanted sheet Formula 2 connected 
piston pump, in multiple piston pump which becomes, 

It mounted addition pump of plural respectively in portion 
ofaforementioned cover, in regard to extension of 
aforementionedeach rotating shaft in order to operate 
aforementioned addition pump parallel proximity with each 
rotating shaft of 2 connected piston pump which arearranged, 
it constituted multiple piston pump, which is madefeature 

[Claim 2] 

In end of each rotating shaft of 2 connected piston pump, 
through coupling which provides spline for connection, in 
order direct bond to do therespective addition pump, 
constituting, multiple piston pump, which itstates in Claim I 
which becomes 

[Claim 3] 

Corresponding with each rotating shaft of 2 connected piston 
pump, in outside surface of cover which respectively arranges 
coupling, coupling designatingaddition pump as detachable 
with bolt respectively, themultiple piston pump, which it 
states in Claim 1 or 2 which becomes 

[Claim 4] 

Providing suction opening which is connected with addition 
pump vis-a-vis sucking port of 2 connected piston pump 
which are provided in internal of cover, in respective 
aforementioned cover internal, themultiple piston pump, 
which it states in any of Claims 1 through 3 whichbecomes 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

Being something which forms multiple piston pump without 
making the dimension of pump shaft direction which assumes 
that this invention relates to theaddition method of parallel 
shape slanted sheet Formula 2 connected piston pump 
andaddition pump, when it is used for especially construction 
machine etc.decides actual machine size, long, to abbreviate 
pipe at time of all horsepower controls, abbreviating actual 
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machine sucking pipe of theaddition pump, reliability and 
economy on maintenance of addition pump it issomething 
regarding multiple piston pump which it can improve. 

[0002] 
[Prior Art] 

Until recently, as for slanted sheet type piston pump, it is 
utilizedwidely as oil pressure source in construction machine 
etc, but arranging 2 slanted sheet type piston pump in airayed 
as pump which unitization does 2 slanted sheet type piston 
pump, parallel shape slanted sheet type piston pump 
whichbecomes and, Connecting 2 slanted sheet type piston 
pump to series array, tandem shapeslanted sheet type piston 
pump which becomes is known. 

[0003] 

Therefore, regarding, oil pressure motor for running other 
than of oil pressure motor % turning construction machine etc 
of today, actuator of plural is equipped to be many.therefore 
in aforementioned parallel shape slanted sheet type piston 
pump and tandem shape slanted sheet type piston pump, I or 
increasing the gear pump of plural, it generates oil pressure it 
is many. 

Those which consist of constitution which connects addition 
pump to serial are proposed to input side and opposite side of 
theslanted sheet type piston pump of one of for example 
parallel shape slanted sheet type piston pump, (Japan 
Unexamined Utility Model Publication Showa 5 4- 21803 
disclosure ). 

[0004] 

Furthermore, length dimension of rotating shaft of 2 pump to 
be short itdesignates this applicant, as small shape in 
aforementioned parallel shapeslanted sheet type piston pump, 
and slanted sheet type piston pump which cansolve problem 
of thing which prevents temperature rise of lubricating oil 
with stirring resistance respectively is developed, patent 
application is donerespectively, (Japan Patent Application Hei 
9-100591 number and Japan Patent Application Hei 9-309029 
number). 

[0005] 

In addition, gear box which builds in 3 gear to input side of 
the for example tandem shape slanted sheet type piston pump, 
I or as when pump of the plural is increased, is installed in 
tandem shape slanted sheet type piston pump, drive shaft 
where driving force is inputted from drive gear whichturns 
just driving force is transmitted to gear of both sides, Through 
gear, driving force is inputted into tandem shape slanted sheet 
type piston pump, in addition through gear, in order I or 
toinput driving force into addition pump of plural, those 
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which areconstituted are known. 
[0006] 

Furthermore, connecting 2 slanted sheet type piston pump to 
series array atleast in past, from intermediate mounting 
section which it tries to input driving force into pump in 
tandem shape slanted sheet type piston pump which 
becomes,drive shaft of aforementioned 2 slanted sheet type 
piston pump connects, Those which consist of constitution 
which provides driving force removing mechanism in order to 
remove portion of driving force to the outside are proposed, 
(Japan Unexamined Patent Publication Hei 8-121328 
disclosure ). 

[0007] 

As for tandem shape slanted sheet type piston pump relating 
to namely, aforementioned proposition, as shown in Figure 3, 
through intermediate gear to spline sleeve member 12 of 
spline mounting section 10 and aforementioned spline 
mounting section which connect drive shaft 4, 5 of 
aforementioned 2 slanted sheet type piston pump 2, 3 and the 
first gear 14 and aforementioned first gear 14 which turn just 
mesh thetrailing gear 16 and this trailing gear 16 and turns 
just driving force takeout part material which are done (spline 
sleeve member ) 18 and, With gear box which possesses these 
trailing gear 16 and gear case 20 which accommodates 
driving force takeout part material 1 8 in freely rotating, it is 
somethingwhich consists of constitution which has gear box 
22 which is lockedto removable to housing 6, 7 of tandem 
shape slanted sheet type piston pump. 

[0008] 

Therefore, this way tandem shape slanted sheet type piston 
pump which isformed, from spline mounting section 10, . 
through first gear 14, transmits portion of the driving force to 
trailing gear 16, rotary driving does driving force takeout part 
material 18 it ispossible , with this driving force takeout part 
material 18, it can drive theaddition pump 2 4, 2 6, 2 8 of one 
or a plurality which is increased separately. 

[0009] 

[Problems to be Solved by the Invention] 

But, regarding tandem shape slanted sheet type piston pump 
which relatesto aforementioned Prior Art, dimension of pump 
shaft direction becomes long incomparison with parallel 
shape slanted sheet type piston pump, great constraint is 
brought to setting position when it is used for construction 
machine etc makes difficulty . 

Especially, when addition pump is installed, using gear 
mechanism etc.in order to remove power from input shaft to 
outside, complex equipment configuration becomes 
necessary, scale-up. weight of equipment and increase of 
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C0011J 
[0012] 
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breakage factor.furthermore causes increase or other problem 
of production cost with increase of number of parts. 

[0010] 

In addition, regarding control technology aspect, when with 
addition pump all horsepower controls are done, outside pipe 
in order to lead extrusion force of addition pump to 
horsepower controller of slanted sheet type piston pump 
sidebecomes necessary essential, causes oil leak or other 
problem from increase and the pipe etc of production cost for 
this, reliability is a difficulty which decreases. 

[00I1] 

Furthermore, regarding workability of maintenance of 
addition pump,because addition pump in shaft direction is 
increased in linear array regarding conventional multiple 
piston pump, when one side of addition pump breakage it 
does, removing all addition pump, it isnecessary to execute 
maintenance, there is a or other difficulty where workability 
deteriorates considerably. 

[0012] 

Then, this inventor etc in order to install addition pump result 
of diligent research, regarding conventional multiple piston 
pump, equipment in order toremove power from input shaft or 
had needed means, but utilizingfeature of parallel shape 
slanted sheet Formula 2 connected piston pump, In order 
directly to install addition pump of plural separately in cover 
of 2 connected piston pump, all horsepower controlling 
equipment which removes power for addition pump by 
constituting, it does not need, at time of extrusion force of 
theaddition pump, into cover of 2 connected piston pump 
directly itintroduces it to be possible, In addition to become 
possible with only internal passage where also thederived oil 
to controller is provided inside main body of 2 connected 
piston pump, becoming structure which outside pipe a 
conventional way not need, inaddition, as for addition pump, 
becoming independent respectivelyon input shaft side and 
driven shaft side of 2 connected piston pump, directly 
installs,improvement of workability of maintenance of 
addition pump assuring, Furthermore sucking passage of 
addition pump is provided in the cover, it was possible , 
sucking pipe with outside because of this in actual machine it 
is abbreviated it can acquire themultiple piston pump which 
possesses benefit which such as it becomespossible, many is 
superior it pinpointed . 

[00I3] 

Therefore, when objective of this invention utilizes like 
theaforementioned Prior Art addition pump is installed, makes 
scale-up in order to remove power from pump input shaft 
feature of parallel shape slanted sheet type piston pump, as 
length dimension of actual machine size of equipment entirety 


Page 7 Paterra Instant MT Machine Translation 


JP2000009023A 

[0014] 

®EBmmf&?£tzMz.&mmz&&&m 

SB1U ZtlC,\3l%i®t-fttolZfiif&LtzisT~> 

9?qvo% s *b,-€ti9iffimzmm®ffl%m 
®&wz*3-x.mmt>£mz&mmm®%ftL 

^atfXR/tfr/^lcfciAT. ffof2#[s]S£«ft<Z> 


[0015] 

c0>j§s. nine 2 ®e xh>^>^o>=s-EiiEifi 

[0016] 

fHE2®fcfXh>^>^(D«-lHliEi3ai«/S 

<r>nwmiz % ®mtf>7£*ti?tin*)i>Hz*. 
vmsmz&tmztzzttfvs&o 


[00 I 7] 

Mtm&*a$*ti?timtzij'*-tomz 


roots] 


short installation of 2 connected piston pump in construction 
machine etc easywithout providing gear box which is done, 
makes, workability and space-saving of maintenance of 
addition pump it is tooffer 2 connected piston pump which it 
can improve considerably withoutdesignating passage which 
leads extrusion force of addition pump which is necessary at 
time of sucking passage and all horsepower controls of 
addition pump as outside pipe. 

[00 14] 

[Means to Solve the Problems] 

In order to achieve aforementioned objective, multiple piston 
pump whichrelates to this invention proximity arranges 
rotating shaft of pair parallel, these rotating shaft and cylinder 
block which is formed in integral.provides gear mechanism in 
respective outer perimeter and connects mutually, driving 
force which from rotary driving mechanism is given to 
rotating shaft of one sidethrough aforementioned gear 
mechanism, transmitting to rotating shaft of the other, to 
consist of slanted sheet Formula 2 connected piston pump 
which drives pump of 2 reams simultaneously, casing of this 
slanted sheet Formula 2 connected piston pump, As slanted 
sheet side is surrounded with housing, in order tosuiround 
port plate side with cover, constituting, it mounts theaddition 
pump of plural respectively in portion of theaforementioned 
cover in regard to extension of aforementioned each rotating 
shaft in multiple piston pump which becomes, In order to 
operate aforementioned addition pump parallel the proximity 
with each rotating shaft of 2 connected piston pump which are 
arranged, itconstituted it makes feature. 

[00 IS] 

In this case, in end of each rotating shaft of aforementioned 
2connected piston pump, through coupling which provides 
spline forconnection, in order direct bond to do respective 
addition pump, itcan constitute. 

[0016] 

In addition, corresponding with each rotating shaft of 
aforementioned 2connected piston pump, coupling it can 
designate addition pump to the outside surface of cover which 
respectively arranges coupling, as detachable with bolt 
respectively. 

[0017] 

Furthermore, suction opening which is connected with 
addition pump vis-a-vis sucking port of 2 connected piston 
pump which are provided in internal of aforementioned cover, 
is provided in respectiveaforementioned cover internal, it is 
possible . 

[0018] 
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[Embodiment of the Invention] 

While next, referring to attached figure which illustrated 
parallel shapeslanted sheet Formula 2 connected piston pump 
as Working Example of multiple piston pump whichrelates to 
this invention, below you explain in detail. 

[0019] 

Figure 1 and Figure 2 as multiple piston pump which relates 
to this invention issomething which shows one Working 
Example of parallel shape slanted sheet Formula 2 connected 
piston pump. 

parallel shape slanted sheet Formula 2 connected piston pump 
in namely, this working example in the basic, provides slanted 
sheet 32a. 32b of pair which sliding contact is 
maderespectively inside surface 30a in housing 30 as pump 
casing, these slanted sheet 32a. 32b inclination insertion are 
possibly made axial direction and right angle of therespective 
rotating shaft 34a. 34b. 

Furthermore, rotating shaft 34a of aforementioned one side 
makes drive shaft, the protruding designates one end as 
outside of housing 30, in order toconnect with as needed 
rotary driving mechanism, constitutes. 

[0020] 

piston 38 of respective plural and it is installed in water-tight 
in slidable vis-a-vis rotating shaft direction in addition, it 
provides cylinder block 36a. 36b in aforementioned rotating 
shaft 34a. 34b, this and in integral, vis-a-vis these cylinder 
block 36a. 36b. 

And, as for each piston 38, as respective sphere head 38a 
sphere is connectedto slidable vis-a-vis shoe 40, as for these 
shoe 40 sliding contact it isarranged vis-a-vis rubbing surface 
of aforementioned slanted sheet 32a. 32b. 

[0021] 

As sucking and/or discharge port side end surface of cylinder 
block 36a, 36b, respective port plate 42 it contacts arranges 
furthermore contacts back surface of these port plate 42 and 
keeps this, cover 44 with aforementioned housing 30 
theaforementioned cylinder block 36a. 36b as pump casing 
which is surrounded in liquid-tight isinstalled. 

[0022] 

Aforementioned rotating shaft 34a. 34b respective bearing 46 
and through 48,vis-a-vis housing 30 and cover 44, is 
supported in freely rotating. 

Furthermore, as for bearing 46 which is supported vis-a-vis 
theaforementioned housing 30, those of form which can 
support also thepower of shaft direction from cylinder block 

■»«- i". -:j j 
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36a, 36b side are used. 
[0023] 

Furthermore, cylinder block 36a, 36b which is formed to 
rotating shaft 34a. 34b and integral isformed, providing gear 
mechanism 50a. 50b respectively in outer perimeter, mesh 
doingthese gear mechanism 50a. 50b, in order to turn to 
integral. 

And, contact surface of cylinder block 36a. 36b of 
aforementioned port plate 42 isformed in order pushing 
touching and oil pressure to float in the slidable and in 
water-tight with bushing 54 where spring 52 and high 
pressure oil which are provided in back side of these port 
plate 42 are introduced,vis-a-vis nibbing surface of 
aforementioned cylinder block 36a. 36b. 

[0024] 

This way as for parallel shape slanted sheet Formula 2 
connected piston pump which isformed, when on one hand 
rotating shaft 34a rotary driving is done with drive 
mechanism which has not been illustrated, as for this rotary 
driving power, when it wasconstituted to this rotating shaft 
34a and integral it is transmitted to onone hand cylinder block 
36a, simultaneously, through gear mechanism 50a. 50b which 
is provided in outer perimeter of each cylinder block 36a, 
36b, it is transmitted to also cylinder block 36b of the other. 

[0025] 

In addition, each cylinder block 36a. 36b is formed by 
rotating shaft 34a. 34b and integral.furthermore each rotating 
shaft 34a. 34b namely cylinder block 36a. 36b is supported 
securely by the bearing 46 and 48 where it is mounted in 
housing 30 and cover 44. 

And, as for port plate 42, while these pushing you being 
touched to nibbing surface side of cylinder block 36a. 36b 
which is supported securely, from factthat oil pressure it is 
floating, radial direction power and frictional force etc from 
the gear mechanism 50a, 50b affecting with transmission of 
aforementioned rotary driving power vis-a-vis cylinder block 
36a, 36b, vis-a-vis cylinder block 36a, 36b which registration 
is madesecurely radial direction and shaft direction, 
Respectively, quite high reliability can be acquired by in order 
thepushing to touch, setting port plate 42 of light weight, 
without receiving no or other influence in pump function and 
performance . 

[0026] 

Furthermore, rotating shaft 34a. 34b and cylinder block 36a, 
36b, those which are constituted in integral due to separate 
material respectively have been shown in parallel shape 
slanted sheet Formula 2 connected piston pump of this 
working example,, but as for the driving force from rotating 
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#>:?60a. 60b £<0§3££fT?fc#>fi>8g£ffiX 
^7-f> 56a, 56b %m&Ltz1JVZtt)^y 58a, 
58b $ES*U Ztlbtoftyy*)!,? 58a, 58b $ 
fl-LT, SUI2*/\*— 44 G>*HM®l=fcl>-C-?-*I^ 
*titia?K>^ 60a, 60b £lfflf2&@fS$fi 34a, 
34b tBHJS^^*J:5l=mfiliBSLfct05T? 

[0028] 

60a. 60b IC^LT. fBHIfr-D{t§tl::l&a££>i 
[0029] 

COJg^. 60a, 60b I*. 

/Uh62lCj:y*/<-440nfflD®l=^LrESI^ 

C*llCj;y. #ig|ft^>^60a, 60b$®*JJC^> 

[0030] 

»/<-44 ©rtsmzigitb*ifcjii)iB 2 at? 

Xh^tf^?0)<&&?f.tf-h 64a, 64b IZ&LT. 
&fft£#>?' 60a, 60b IZfsj-f&llgt&fta 66a, 
66b £1312*/ \— 44 OnttfcKftft, 

CftlCjy. rtfiU&©£#J&18lf SwifcC ff 

t8#>? 60a. 60b vmt&tf-smtuv* 
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shaft 34a of one side as input shaft, through spline connection 
with rotating shaft 34a. 34b with spline which is provided in 
the internal diameter part of respective cylinder block 36a. 
36b, In order to be transmitted to rotating shaft 34b of other as 
driven shaft smoothly, it is constituted. 

[0027] 

Therefore, as for multiple piston pump in this working 
example, in, in regard toextension of respective cover 44 side 
of rotating shaft 34b of other as rotating shaft 34a and driven 
shaft of one side as input shaft which does rotary driving of 
parallel shape slanted sheet Formula 2 connected piston pump 
which consists ofaforementioned constitution, In order to 
arrange coupling 58a, S8b which installs spline 56a. 56b for 
connection^ order to connect with respective addition pump 
60a. 60b in portion ofaforementioned cover 44, through these 
coupling 58a. 58b, aforementioned each rotating shaft 34a. 
34b and direct bond to do respective addition pump 60a. 60b 
in outside surface of aforementioned cover 44, it is something 
which layout is done. 

(0028] 

This way as for multiple piston pump which relates to this 
working example which isformed, as for rotary driving power 
from input shaft of main body of parallel shape slanted sheet 
Formula 2 connected piston pump, power can be 
transmittedsimply and securely without needing special 
equipment etc, vis-a-viseach addition pump 60a. 60b. 

[0029] 

In this case, directly and as detachable coupling it designates 
theaddition pump 60a. 60b, with bolt 62 vis-a-vis outside 
surface of cover 44 respectively. 

Because of this, each addition pump 60a, 60b you work 
individually maintenance, it becomes possible. 

[0030] 

In addition, suction opening 66a. 66b for each addition pump 
60a, 60b vis-a-vis sucking port 64a, 64b ofaforementioned 2 
connected piston pump which are provided in internal of 
cover 44, is provided in internal of aforementioned cover 44. 

Because of this, addition of addition pump 60a. 60b to 
become possiblewithout other way providing outside pipe, 
length dimension of pump shaft direction stops inincrease just 
of dimension of addition pump, because it ispossible , to 
utilize feature of parallel shape slanted sheet type piston 
pump, in comparison with tandem shape slanted sheet type 
piston pump ofaforementioned Prior Art, space-saving of 
facility assuring, Addition pump in construction machine etc 
installation of 2 connected piston pump which accompany can 
be actualized easily. 
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[0033] 

ffigu=2aexh>7t{>^o#iH|^i = j:ij|fj 

r* 2 aeah^TK^^Aflswufc^tf aiasa 
u mwt®m\zm& 2 wdx\-y^-?<n®. 
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[0031] 

Furthermore, when all horsepower controls which include 
addition pump are done, as shown in Figure 2, it introduces 
extrusion force of theaddition pump into cover of 2 connected 
piston pump directly, it leadsto horsepower controller 70 with 
internal passage 68 which is provided inside main body, 
itbecomes possible , because outside pipe a conventional way 
is not needed, oil leak or other trouble in outside pipe can be 
cancelled, simplification and reliability canimprove. 

[0032] 

You explained above, concerning preferred Working Example 
of this invention, but as for the this invention many design 
change are possible in inside range which does notdeviate 
without being limited in aforementioned Working Example, 
emotion of this invention. 

[0033] 

[Effects of the Invention] 

As been clear from Working Example which you mention 
earlier, multiple piston pump which relates to this invention 
proximity arranges rotating shaft of the pair parallel, these 
rotating shaft and cylinder block which is formed in the 
integral, provides gear mechanism in respective outer 
perimeter and connectsmutually, driving force which from 
rotary driving mechanism is given to rotating shaft of one 
sidethrough aforementioned gear mechanism, transmitting to 
rotating shaft of the other, to consist of slanted sheet Formula 
2 connected piston pump which drives pump of 2 reams 
simultaneously, casing of this slanted sheet Formula 2 
connected piston pump, As slanted sheet side is surrounded 
with housing, in order tosurround port plate side with cover, 
constituting, it mounts theaddition pump of plural respectively 
in portion of theaforementioned cover in regard to extension 
of aforementioned each rotating shaft in multiple piston pump 
which becomes, When utilizes feature of parallel shape 
slanted sheet type piston pump by making constitution which 
operates aforementioned addition pump parallel proximity 
with each rotating shaft of 2 connected piston pump whichare 
airanged, installs addition pump scale-up in order to remove 
power from pump input shaft a conventional way without 
providing gearbox whichis done, Addition pump becoming 
independent respectively on input shaft side and output shaft 
side of 2 connected piston pump, becoming structure which 
you installdirectly, is assured also workability of maintenance 
of addition pump, and improvement of space-saving makes 
length dimension of pump shaft direction of actual machine 
size as equipment entirety short, can simplify installation of 
2connected piston pump in construction machine etc. 

[0034] 
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In addition, sucking passage of addition pump is 
providedinside cover, it is possible . abbreviates sucking pipe 
of outside with actual machine because of this to 
becomepossible, extrusion force of addition pump, is 
introduced into the cover of 2 connected piston pump directly 
furthermore, at time of all horsepower controlling to be 
possible. Becomes possible with only internal passage where 
also derived oil to horsepower controller is provided inside 
main body of 2 connected piston pump, outside pipe a 
conventional way, oil leak or other trouble in outside pipe it 
does not need, simplification isdone to be cancelled, 
reliability can improve such as, many benefit which is 
superior it can acquire. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a principal part cross section side view which shows one 
Working Example of multiple piston pump which relates to 
this invention. 

[Figure 2] 

It is a line II-1I principal part sectional view of multiple piston 
pump which isshown in Figure 1 . 

[Figure 3] 

It is a outline structural diagram of conventional tandem 
shape slanted sheet Formula 2 connected piston pump. 

[Explanation of Symbols in Drawings) 

30 

housing 
30 a 

edge surface 
32 a 

Slanted sheet 
32 b 

Slanted sheet 
34 a 

rotating shaft 
34 b 

rotating shaft 
36 a 

cylinder block 
36 b 
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40 
42 
44 
46 

MS 

48 

m 

50a 


SOb 

S83M88 
52 

tfte 

54 

56a 

56b 

58a 

58b 

MM 

60a 
60b 


cylinder block 

piston 
38 a 

sphere head 
40 
shoe 
42 

port plate 
44 

cover 
46 

bearing 
48 

bearing 
50 a 

gear mechanism 
50 b 

gear mechanism 
52 

spring 
54 

bushing 
56 a 

spline for connection 
56 b 

spline for connection 
58 a 

coupling 
58 b 

coupling 
60 a 

Addition pump 
60 b 

Addition pump 
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62 

bolt 

64a 

Sucking port 
64b 

Sucking port 
66 a 

suction opening 
66 b 

suction opening 
68 

internal passage 
70 

horsepower controller 
(Figure I] 


[Figure 2] 
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